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activities-and the edequate stimulus. But how to get 
the stimulus is the difficulty. I fear that nothing but a 
great external danger such as we are now facing is capable 
of supplying it. Theoretically a great religious revival 
might suffice, but it would have to be one which con
cerned itself not so much with the attainment of a possi
ble heaven in another world as with the removal of some 
of the evils suggesti ve of another place in this one. 

Strange as it may seem, and contrary as it may be to 
our predilections and a priori conceptions, the condition 
of peaceful ease in which we picture the lion lying down 
with the lamb is, from nature's point of view, far from 
the ideal. A community long lulled in a state of blissful 
ease is bound to deteriorate, for all healthful life implies 
struggle. Man needs to be roused from the apathy int� 
which he so easily slips by difficulties to overcome, and 
there is no more arousing stimul us than the apprehension 
of danger. 

Few will deny that when the present world-war burst 
upon us we had as a nation grown lax and inert through 
long years of ease and luxury, and that whatever may be 
said of the ultimate effect of the war on the other belliger
ents, the people of these islands and of the British Empire 
as a whole will be greatly benefited by it. For not only 
has it tightened the bonds which unite the units of the 
Empire, but it has awakened undreamt-of stores of 
dormant activity, and I go as far as to believe that the 
greater the difficulties we may still have to contend with 
-the tighter the corner in which we may find ourselves, 
the more we may be compelled to fight with our backs to 
the wall-the better will it be for us individually and for 
the Empire at large; for it is only through struggle, fierce 
and sustained, that an individual or a nation can realize 
itself to the full. Struggle has been a necessary factor 
in evolution. It is the normal condition of every living 
thing, save those degraded parasites which inhabit the 
interior of their host and pay the penalty of their parasi
tism by a corresponding degradation in structure and 
function; for it is a primal law of nature that once the 
need for struggle is removed degeneration sets in. Hence 
one of the great social problems confronting man in the 
future will be how, without having recourse to war with 
all its horrors, to counteract the enervating and degener
ating effects of the ease and luxury which tend to be 
shared by a considerable section of every prosperous com
munity. In the perfect State the conditions would be 
such as to render such enervation impossible. Every 
able-bodied person would be compelled to pull his full 
weight in the ship of State-to play his part in that 
healthful struggle which is essential to adequate develop
ment. Pure parasitism, which prevails all too widely 
among us, would be debarred save in the case of the 
diseased and decrepid. To sanction it is unjust to the 
individual, though he may not know it, and unjust to the 
State. (In insisting upon struggle as essential to devel
opment, individual and national, I do not, of course, 
mean that it should be so severe as to be paralyzing. No 
one would contend, e. g., that conditions of abject poverty 
can have any other than evil results.) 

If I am asked how a nation, once peace and prosperity 
are secured to it, is to be kept engaged in bracing struggle 
and prevented from lapsing into enervating ease, I reply 
that I have no panacea. This desirable end can only 
come through enlightenment. But while so many evils 
to be set right still remain within the body-politic, while 
so many social questions of the gravest urgency press 
increasingly upon us, while all Europe has to be rebuilt 
and its new world relations to be readjusted, it is safe 
to say that it will be long years before we shall be in any 
danger of relapsing into dreamful ease and before that 
times comes the enlightenment may have come also. 
Moreover, 

. . . Man is not man as yet. 
When all mankind alike is perfected, 
Equal in full-blown powers-then, not till then, 

begins man's general infancy. 

[TO BE CONCLUDED) 

The Uniftow Engine 
By H. W. Morley, M. I. Mech. E. 

THE uniflow, or central exhaust engine, as it is better 
called, like most other engines, has its limitations in 
economical use. Like most other good things, it has 
had its failures, mostly due to its being used for 
purposes for which it was unsuitable, and, in this coun
try, in many cases to bad workmanship and improper 
design. 

The central exhaust is eminently suitable for con
densing engines, and in this case an auxiliary device 
is only necessary to save the engine in case of failure of 
the condenser where the air pump is operated from 
the engine itself, to assist in starting. This is success
fully done by several manufacturers either: (1) By 

fitting a valve, by preference automatic in its action, 
to increase the clearance space; (2) by fitting a partially 

balanced spring-loaded escape valve, discharging into 
the exhaust pipe; (3) by fitting exhaust valves, mechan
ically operated. As it is only necessary to exhaust part 
of the working steam this valve only requires a small 
area. The mechanical gear may come in and out of 
operation either by hand, or as used by one maker, 
automatically, when the vacuum is absent. 

The central exhaust ports are in practice limited in 
area, but there is no diffieulty in so proportioning them 
that piston speeds between 600 feet and 700 feet per 
minute can easily be obtained, for condensing engines, 
without scarificing any convenience or economy. 

The natural properties of the engine make it eminently 
suitable for higher speeds of revolution than obtain in 
the usual slow speed engine practice; hence it opens a 
new field for those makers who have generally confined 
themselves to that type. But it must be taken as a 
whole, demanding, for the best results in economy of 
working, a complete new set of designs and patterns. 
The workmanship will require to be g,ood, better than 
the average of our slow speed engine makers, but no 
better than that of our best makers, for all details of 
design are existent in our British practice. The piston 
is the most difficult part to design and manufacture, as 
it must be as light as possible, the rings strong but 
flexible, and so made as accurately to fit the cylinder on 
their bearings, yet allowing enough for the expansion, 
especially when superheated steam us employed. Many 
of our manufacturers will either not admit, or do not 
know, that commercial steam cylinders are not truly 
cylindrical, and that there are limits of inaccuracy beyond 
which they cannot successfully go; these limits are closer 
in the central exhaust engine than in engines with shorter 
pistons. 

The steam consumption results obtained with the 
central exhaust engine at normal pressures and tempera
tures for stationary engine work have been better than 
those obtained with compound engines up to about 300 
horse-power; above this size, to about 600 horse-power, 
there does not seem much difference, but above this 
power the compound engine, with valves in the cylinder 
hpad, does, at present, appear to give the better results. 
But economy in steam is not the most important factor 
in a really commercially economical engine. In most 
works and factories reliability is the first and foremost 
consideration, since one hour's involuntary stop per 
annum easily equals in cost one pound of steam per 
horse-power hour, and it may be a surprise to many 
readers to hear that there are hundreds of slow speed 
steam engines at work whose records show less than 
one hour's involuntary stop for every 5,000 hours they 
should run. Next in consideration is capital cost, 
especially where the works or factories run only 54 to 
56 hours per week. 

Summing up, it may be said that the central exhaust 
engine, correctly designed and carefully manufactured, 
being simpler and cheaper than the ordinary type, 
should have a wide and varied field for factory and works 
use, and it seems as though it would well repay our slow 
speed engine builders to take the advantage of entirely 
redesigning their engines, of simplifying them, adding 
forced lubrication, and standardizing them, and instead 
of building to order, build to stock. The result would 
be of considerable advantage to themselves and the 
users. 

The central exhaust engine may be worked high 
pressure, but then the clearance volume must be in
creased, and it has yet to be proved that, under these 
conditions, its economical results even equal those of 
an engine of ordinary type. Should the designer decide 
to add an exhaust valve, in order to reduce the clearance 
volume, which valve must be kept in continuous opera
tion, it does not appear that the compromise has any 
advantage over the ordinary engine.-The Engineer. 

The Efficiency of Man 

IN a recent issue of the London Times Prof. Leonard 
Hill has an interesting letter on scientific rationing. He 
points out that as a machine the efficiency of a man is 
about 25 per cent, three times as much heat being pro
duced as external work done. During complete rest in 
bed, fasting, the energy spent in the internal work of the 
body is determined. This averages one calorie per 
kilogram of body-weight per hour for all average people 
-about half the expenditure of the man doing light 
work. All unproductive people, idlers, old, and invalid, 
can save a large part of the food they eat by lying in bed, 
warm and at rest. With regard to different classes of 
workers, the same measure of meat is not suitable for 
them all, because meat, far more than carbohydrate or 
fat, stimulates the living cells to live at a vigorous rate. 
Prof. Hill states that experience shows that the higher 
class of brain-workers, the organizing and driving power 
of the nation (which must not be lessened), secures its 
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energy most easily out of a diet containing a higher 
proportion of meat, and that carbohydrate is utilized 
very well by producers of mechanical work. He says that 
the Yapp ration, considering the difficulty of securin/! 
all the rationed foods, affords scarcely more than half 
the energy necessary for productive labor. "At cur
rent prices flour yields more than 700 calories for a penny, 
meat and cheese about 100, margarine 300. To ration 
bread and flour, then, should be the last measure of 
emergency; the physiologist cannot conceive rationing 
these while luxury trades continue and fields are not 
fully cultivated or ships built to the utmost; while 
spirits are distilled from foodstuffs for munitions, and 
great stores of alcohol are left untouched; while the 
problem of transport of potatoes and swede turnips to 
the urban populations has not been solved; while ship
ping is not used to the maximal advantage to maintain 
the importation of cereals." 
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